Abstract: Three new species of the ant genus Aphaenogaster (A. aktaci sp. n., A. maculifrons sp. n., A. radchenkoi sp. n.) are described from Turkey and their taxonomic positions are discussed. Aphaenogaster aktaci sp. n. belongs to the obsidiana group, A. maculifrons sp. n. to subterranea group and A. radchenkoi sp. n. to pallida group of the Attomyrma subgenus. Key characteristics for identification of the species and data on their ecology are given.
Introduction
Aphaenogaster Mayr, 1853 is a large genus of ants within the subfamily Myrmicinae with species distributed all of the zoogeographic regions, except Ethiopian (Brown 1973) . Worldwide, the genus comprises 203 taxa in five subgenera [Aphaenogaster (s.str.) Mayr, Attomyrma Emery, Deromyrma Forel, Planimyrma Viehmeyer and Nystalomyrma Wheeler], while the Palaearctic Region has 105 species and 24 subspecies, contained in three subgenera [Aphaenogaster (s.str.) , Attomyrma and Deromyrma], and a further 18 extinct species are known from late Eocene Baltic Amber (Collingwood 1961; Cagniant 1996; Bolton et al. 2006 ). In the Palaearctic Region the subgenus Attomyrma has the highest number of taxa, 70 species and 12 subspecies. The Palaearctic distribution of this subgenus is typically amphipalaearctic: from Spain to Japan with a huge gap between the Euro-Caucasian region and southern part of Far East, northern borders of distribution reach southern Germany and southern Poland (Arnoldi 1976) .
Sixteen valid Aphaenogaster species have been recorded from Turkey so far (André 1883; Forel 1895; Emery 1898 Emery , 1908 Viehmeyer 1922; Schkaff 1924; Karawajew 1926; Donisthorpe 1950a, b; Aktaç 1976 Aktaç , 1978 Arnoldi 1976) . Four of them belong to the subgenus Aphaenogaster (s.str.) and twelve belong to the subgenus Attomyrma that is separated easily from Aphaenogaster (s.str.) by their smooth and shiny gaster, and by their funicular segments which are maximum 1.5 times longer than broad between the second and sixth funicular segments (in Aphaenogaster (s.str.) 3 times longer than broad). We describe below three new Turkish species, belonging to subgenus Attomyrma.
Material and methods
Materials were collected from west and central Anatolia (collection details are given with description). The holotype and paratypes of each species are deposited in the Collection of Biological Department of the Trakya University, Edirne, Turkey (TU). Some paratypes are also deposited in the collection of LEMT (Lodos Entomological Museum Turkey) of Ege University,İzmir, Turkey. Measurements and indices for new species are given.
Morphometrics: HL -length of head in dorsal view, measured in a straight line from the anterior point of median clypeal margin to mid-point of the occipital margin; HW -maximum width of head in dorsal view behind the eyes; FW -minimum width of frons between the frontal lobes; FLW -maximum width between external borders of the frontal lobes; SLmaximum straight-line length of antennal scape seen in profile; AL -diagonal length of the alitrunk seen in profile, from the neck shield to the posterior margin of metapleural lobes (workers) and from the anterio-dorsal point of alitrunk to posterior margin of metapleural lobes (queens); HTLlength of tibia of hind leg; PNW -maximum width of pronotum from above in dorsal view (workers); PL -maximum length of petiole from above; PPL -maximum length of postpetiole from above; PW -maximum width of petiole from above; PPW -maximum width of postpetiole from above; PH -maximum height of petiole in profile; PPHmaximum height of postpetiole in profile; ESL -maximum length of propodeal spine in profile; ESD -distance between tips of propodeal spine from above; SCW -maximum width of scutum from above (queens); SCL -length of scutum + scutellum from above (queens); AH -height of alitrunk, measured from upper level of mesonotum perpendicularly to the level of lower margin of mesopleurae (queens). Tables 1  and 3 ). Head longer than broad, broadest below eyes, occipital margins oval, without edge, occiput slightly concave. The sculpture of the head dorsum distinct, irregular and rough but not as rough as obsidiana group, from the middle of the head to occiput with various sized reticulate, increasing in size near to the occiput. Internal surfaces of reticulation without punctuations. Frontal area raised and carinate. Clypeus with a few weakly developed striae, anterior border of clypeus rather broad and shallowly notched in the middle. Mandibles well developed, triangular shaped, with few longitudinal striae and with 4 distinct teeth. Scapus surpassing occipital margin distinctly and not thickening towards the funiculus as obsidiana group. 2-6 funicular segments 1.5 times longer than broad without antennal club. Mesosoma not as robust as in obsidiana group being a little more prolonged, having regular distinct rugae appearing matt; mesonotum distinctly raised behind the pronotum. Metanotal groove distinct. Propodeal spines well developed and sharp. Propodeal dorsum smooth. Dorsum of nodes with 2-3 longitudinal striae and weakly punctuate. Gaster smooth and shiny; base of first gastral tergite longitudinally sculptured (as in the gibbosa group). Body with light brown, rather sparse, thick, erect hairs. Colour, reddish brown, head and gaster darker, legs lighter. All the body matt, except gaster.
Queens and males are unknown. Etymology. This species is dedicated to Prof. N. Aktaç who thoroughly managed this study from the beginning.
Ecology. A. aktaci sp. n. was found in pitfall traps, set in a 50-70 years-old chestnut forest inİzmir-Bozdag. The vegetation was characterised by Castanea sativa Miller, including sparse Juniperus oxycedrus L., Spartium junceum L., Rosa canina L., Rubus canescens DC., Polypodium vulgare L., Cistus salviifolius L., Styrax sp. and in a 25-35 years-old oak forest, Quercus ithaburensis Decne. subsp. macrolepis (Kotschy) Hedge et Yalt., including sparse J. oxycedrus, Pyrus amygdaliformis Vill., R. canina, P. vulgare, Crataegus sp., Astragalus sp. and some plants of Asteraceae.
Aphaenogaster (Attomyrma) maculifrons Kiran et Aktaç, sp. n. (Fig. 2) Workers (Measurements and indices are in Table 1 and 3). Head longer than broad, broader above the mandibles, widening towards the occiput, occiput flat and occipital margin distinctly edged. Head with faint longitudinal striae, surfaces between the striae distinctly punctuate, striae not reaching the occiput as A. subterranea (Latreille, 1789), unlike A. subterranea, punctuation reaching the occiput, head subopaque, frontal area with distinct dark patch towards vertex. Clypeus and frontal triangles with two longitudinal striae, anterior margin of clypeus wide and deeply notched. Mandibles shiny, with a few superficial, longitudinal striae and armed with 3 distinct apical teeth. Scapus with faintly longitudinal striae and decumbent hair, barely surpassing the occiput, funiculus segments 2-6 as wide as long, without distinct antennal club. Mesosoma similar to A. subterranea, but more matt and sculptured, mesopleuron longitudinally striated like whole mesosoma (in A. subterranea punctuated). Propodeal spins similar to A. subterranea. Nodes smooth, gaster smooth and shiny. Hairs as in A. subterranea. Colour darker and matter than in A. subterranea, head and mesosoma yellowish brown, gaster blackish. Tables 2 and  4 ). Head slightly longer than broad, outlines of head as in workers, much denser longitudinal striation than in A. subterranea (denser than worker), surfaces between the striae without punctuation, striae ending behind the eyes, not reaching the occiput, eyes big, surrounding of ocelli with dark patch. Clypeus and frontal triangle longitudinally striate. Scapus with decumbent hair and surpassing the occiput barely. Clypeal notch distinct. 2-6 funicular segments as wide as long. Head more or less matt, mandibles well developed, with a few superficial striae and 6 distinct teeth. Sides of pronotum, metapleuron and propodeum with longitudinal striae, metanotum, dorsum of propodeum and posterior part of scutellum with transverse striae, other part of mesosoma smooth, prescutum not as depressed as in A. sub- Explanation: Numbers in the bracket show the numbers of paratypes, whose measurements were given. Explanation: Numbers in the bracket show the numbers of paratypes, whose measurements were given.
Queens (Measurements and indices are in
terranea, scutellum less convex than in A. subterranea, epinotal spines well developed, quite thick and bluntly ending. Nodes quite high, dorsum of the nods transversally striated. Gaster smooth and shiny. Body hairs as in A. subterranea, but on gaster quite sparse and irregularly distributed. Head, mesosoma and legs light yellowish brown, gaster brown. Wings as in A. subterranea.
Male. Unknown. Etymology. The species name maculifrons combines Latin maculi (patch) + frons (frontal area), it refers to a dark patch in the frontal area.
Ecology. A. maculifrons sp. n. was found in almost all forest groves, consisting of old Pinus nigra Arnold, between 1420-1770 m a.s.l. in the Sultan Mts. Nests are under very big stones and contain several thousand workers. Explanation: Numbers in the bracket show the numbers of paratypes, whose measurements were given.
Aphaenogaster (Attomyrma) radchenkoi Kiran, Aktaç et Tezcan, sp. n. (Fig. 3) Workers (Measurements and indices are in Tables 1  and 3 ). Head longer than broad (in A. subterraneoides Emery, 1881 almost as long as broad), broader above the mandibles, widening slightly towards the occiput, generally smooth and shiny, only a few longitudinal striae from mandibles to eyes, frontal area with carina in profile, occipital margin slightly edged, occiput faintly convex, clypeus smooth, anterior margin of clypeus quite wide and shallowly notched, mandibles quite prolonged, longitudinally and roughly striated, masticator border armed with 9-10 gradually decreasing sized teeth from the apical to basal tooth (nevertheless all teeth distinct even basal tooth). Eyes small. Scapus longitudinally striated, with several erect hairs (denser and more erect than in A. subterraneoides) and surpassing the occiput distinctly (longer than in A. subterraneoides), funicular segments 2-6 as wide as long, without antennal club. Mesonotum not raised above the pronotum, promesonotum convex, metanotal groove wide and shallow, propodeum armed with tooth-like, wide based and sharply pointed spines directed outwards in dorsal view, mesopleuron quite distinct, sides of propodeum faintly punctuated, dorsum of propodeum smooth; petiolar peduncle convex ventrally, nodes smooth. Gaster smooth and shiny. Body light yellowish brown, with irregular, sparse, very long hairs.
Queens (Measurements and indices are in Tables 2 and  4) . Head a bit longer than broad, genal sculpture more distinct than workers, continuing to dorsum of the eyes, frontal area with weak longitudinal striae until median ocellus, anterior margin of clypeus with wide and shallow notch, mandibles shorter than workers, sculpture and teeth as in workers. Dorsum of scutum faintly convex, prescutum weakly depressed, propodeal spines as in workers but ticker, sides of propodeum with a few longitudinal striae, the other parts of mesosoma smooth. Petiole as in workers, postpetiole with long projection ventrally. Gaster smooth and shiny. Body with quite dense and long hairs, gaster hairless except for the joint area of postpetiole and borders of tergits. Colour a bit darker than workers.
Males. Unknown.
and the occipital margin having a distinct edge. This species especially differs from the other species of this group with a quite distinct dark patch on the frontal area.
A. radchenkoi sp. n. belongs to the pallida group with its small size, mostly smooth and shiny body parts, long and thin hairs. A. radchenkoi sp. n. differs from the other species of this group by its widely based tooth-like propodeal spines in worker cast and by the long projection on ventral side of the postpetiole in the queen cast. A. radchenkoi sp. n. shows great similarity with the material described by Agosti & Collingwood (1987a, b) in a species list of Balkan ants as Aphaenogaster as sp1 from Yugoslavia.
